Abnormalities of serum immunoglobulin levels are frequently associated with such haematological disorders as primary aregenerative anaemia, haemolytic anaemia, neutropenia, thrombocytopenia, and leukaemia (Good et al., 1962) . Recently, Hermans et al. (1966) reported a group of patients with nodular intestinal lymphoid hyperplasia and hypoy-globulinaemia. We have now seen thrombocytopenia, immunoglobulin abnormalities (hypoIgG with hyper-IgM), and intestinal lymphoid hyperplasia in a 2-year-old girl. This combination of features emphasizes the common origin of functional cells of the immunoglobulin production and haematopoietic systems, and provides interesting speculation on the relation between intestinal lymphoid tissue and immunity.
Abnormalities of serum immunoglobulin levels are frequently associated with such haematological disorders as primary aregenerative anaemia, haemolytic anaemia, neutropenia, thrombocytopenia, and leukaemia (Good et al., 1962) . Recently, Hermans et al. (1966) reported a group of patients with nodular intestinal lymphoid hyperplasia and hypoy-globulinaemia. We have now seen thrombocytopenia, immunoglobulin abnormalities (hypoIgG with hyper-IgM), and intestinal lymphoid hyperplasia in a 2-year-old girl. This combination of features emphasizes the common origin of functional cells of the immunoglobulin production and haematopoietic systems, and provides interesting speculation on the relation between intestinal lymphoid tissue and immunity.
Case Report A female child was admitted to University Hospitals for the first time at 5 months of age because of generalized lymphadenopathy, hepatosplenomegaly, and thrombocytopenia. Her mother had been exposed to rubella during the first months of pregnancy, but received yglobulin and did not develop overt signs of infection. The neonatal period was unremarkable. At 3 months of age, hepatosplenomegaly was first noted. During the first hospital admission, Hb and white blood count were normal; Downey cells were seen in the peripheral smear. The platelet count was 52,000/cu. mm; the bone-marrow showed no abnormalities. A throat culture, performed for isolation of rubella virus, was negative. Toxoplasma antibodies and heterophile agglutinins were absent. Blood VDRL test, negative. Examination of the urinary sediment for cytomegalic inclusion bodies was negative. She was discharged Received April 3, 1969. * Career Development Awardee, USPHS.
with a presumptive diagnosis of infectious mononucleosis.
Because of persisting hepatosplenomegaly, she was readmitted at the age of 7 months. The bone-marrow was again normal A liver biopsy showed a slight excess of haemosiderin, but was otherwise normal. Diarrhoea was noted and tests for faecal occult blood were occasionally positive. She was discharged without a clear diagnosis.
In the interim, the diarrhoea persisted, seemingly aggravated by cow's milk and fruit juices. Grossly bloody stools were noted on some occasions. Hepatosplenomegaly persisted without change, while the platelet counts ranged from 70,000 to 150,000/cu. mm. Anaemia was never present.
These symptoms led to her third admission, at the age of 16 months. At (Fig. 1) .
Proctoscopy showed a cobblestone appearance of the colonic mucosa. Biopsy showed a normal mucosal pattern overlying nodular lymphoid hyperplasia (Fig. 2) . Immunoglobulin levels determined by the radial diffusion method (Mancini et al., 1964) showed slightly low IgG and IgA, with raised IgM levels.* IgG was 333 mg./I00 ml., IgA was 18 8 mg./100 ml., and IgM was 159 mg./100 ml. Levels determined in numerous relatives are shown in the 
Comment
The combination of thrombocytopenia, hypoy-globulinaemia, and intestinal lymphoid hyperplasia seems to represent a most unusual association. However, present concepts of the normal pathways of differentiation leading to immunological competence suggest a unifying hypothesis.
The intestinal follicular hyperplasia is a feature of particular interest, which bears upon two important concepts of modern immunology. One is the role of gut-associated lymphoid tissue in immunoglobulin production, and the other is the association of lymphoid hyperplasia or malignancy with hypoy-globulinaemia. Following the original observation by Glick, Chang, and Jaap (1956) (Peterson, Cooper, and Good, 1965) . Since there was no generalized hypoproteinaemia, it seems unlikely that the gastrointestinal loss accounts for the hypo-y-globulinaemia. Furthermore, though the patient no longer suffers from diarrhoea, the IgG levels remain low and the IGM shows further increases.
The frequent clinical association ofhaematological disorders and hypo-y-globulinaemia supports the theory of a common source of haematological and immunologically concerned cells. Experimental evidence is provided in the observation that bonemarrow injections into irradiated mice (Micklem and Ford, 1960; Gesner and Gowans, 1962; Ford and Micklem, 1963) repopulate and restore not only the haemopoietic, but the lymphoid tissues as well. The recent restoration of lymphoid deficiency in a lymphopenic form of a-y-globulinaemia is also relevant to this point (Gatti et al., 1968) .
There is a superficial resemblance of this disease with the Wiskott-Aldrich syndrome. However, Wiskott-Aldrich patients show a much more profound susceptibility to infection, low rather than high serum IgM levels, and the outstanding serological defect, viz. absent isohaemagglutinins, which was not found in this case (Cooper et al., 1968) .
The possibility remains that infection may have produced this syndrome. A role for infection in the aetiology of immunological deficiency syndromes is suggested by the recent demonstration of hypo-y-globulinaemia and hypo-IgG with hyper-IgM as a feature of the rubella syndrome (Soothill, Hayes, and Dudgeon, 1966) . A possible explanation for our observations is that an intrauterine insult (e.g. infection, toxin) occurred at a time of common differentiation of the megakaryocyte and plasma cell precursors, and resulted in disordered platelet and immunoglobulin production. The hyperplasia may in turn represent an attempt of the 'central lymphoid organ' to compensate for a deficiency in immunoglobulin production. Since an increase in IgM can result from an intrauterine infection (Stiehm, Ammann, and Cherry, 1966) , it is possible that the immunoglobulin pattern is simply due to a persistence of this influence. The magnitude of this reaction is unusual, however. Furthermore, the intestinal lymphoid hyperplasia would represent a most unusual response to an infectious agent.
It is of interest that there was no inordinate susceptibility to infection with pyogenic organisms such as is seen with classic a-y-globulinaemia. While it is tempting to assume that the y-globulin level, though diminished, was adequate for protection, since it exceeded the levels usually found in classic hypo-y-globulinaemia, cases associated with low IgG and raised IgM are usually associated with frequent infections and sometimes a fatal outcome (Gitlin, Rosen, and Janeway, 1962; Hong et al., 1962) . The patient's immunological system, furthermore, seems functionally intact, since she could respond appropriately to administered antigens. Our experience in this case underlines the imperfect correlation of immunoglobulin levels with clinical symptomatology. Quantitative determinations should always be correlated with functional assays to assess accurately the adequacy of immunity. Nevertheless, it may also be that this patient is in an early stage of an ongoing disease process and that full-blown immunological deficiency with increased susceptibility to infection will appear in the future. Her unusual response to varicella infection could be suggestive of this course. Summary A case of hypo-IgG, hyper-IgM, nodular intestinal lymphoid hyperplasia, hepatosplenomegaly, and thrombocytopenia is described.
The association of defects is consistent with the idea that the development of the lymphoid and haematological systems are intimately related, and probably dependent upon a common cell of origin, and suggests a relation of the intestinal lymphoid tissue to immunoglobulin production. No 
